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(57)Abstract: 

PURPOSE: To provide a Cu-Fe alloy for welding electrode and soldering iron tip, having high 
electric conductivity and excellent, particularly, in molten metal corrosion resistance. 
CONSTITUTION: This alloy is an alloy having a composition consisting of, by weight, 5-30% 
Fe, 0.0005-1.0% Co, 0.005-3.5% Ti, 0.5-10% Cr, 0.001-1.5% Mo, and the balance Cu with 
inevitable impurities. The alloy is melted, cast, and subjected to solution heat treatment at 
700-1000°C, followed by aging treatment at 300-650"'C for 100-IOOOmin. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Fe: A welding electrode and the Cu-Fe alloy for a soldering iron chip excellent in the 
molten-metal-proof corrosion nature and high temperature strength which are characterized by 
containing 5-30 % of the weight, Co:0.0005-1 .0 % of the weight, Ti:0.005-3.5 % of the weight, 
Cr:0.5-10 % of the weight, and Mo:0.001-1.5 % of the weight, and the remainder consisting of 
an unescapable impurity and Cu. 

[Claim 2] The welding electrode according to claim 1 and the Cu-Fe alloy for a soldering iron 
chip whose weight ratio of Cr content to Fe content is 5.5 - 13.5%. 

[Claim 3] The welding electrode according to claim 1 or 2 and the Cu-Fe alloy for a soldering 
iron chip which contain one sort of Zr, Si, aluminum, nickel, Zn, Sn, Nb, P, La, Ce, Y, V, 
calcium, Be, Mg, or Hf, or two sorts or more in total, and contain one sort of C or B, or two 
sorts 0.005 to 2% of the weight in total 0.005 to 8% of the weight further as an alloy content. 
[Claim 4] The manufacture approach of the welding electrode excellent in the molten-metal- 
proof corrosion nature and high temperature strength which carry out solution treatment of the 
alloy of an effective dose according to claim 1 , 2, or 3 at the temperature of 700-1000 degrees 
C after dissolution casting, and are characterized by performing aging treatment for 100 - 1000 
minutes at the temperature of 300-650 degrees C after an appropriate time, and the Cu-Fe 
alloy for a soldering iron chip. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has high conductivity (thermal conductivity), and relates 
to the welding electrode and the Cu-Fe alloy for a soldering iron chip which were especially 
excellent in molten-metal-proof corrosion nature (resistance to the phenomenon of diffusion of 
the molten metal by the side of solid phase and the solid phase in a liquid phase interface 
arising when molten metal is contacted on an ingredient front face, and degrading the 
ingredient front face by the side of solid phase), and high temperature strength. 
[0002] 

[Description of the Prior Art] Conventionally, generally, the electrical and electric equipment 
and thermal conductivity are good, and it excels in high temperature strength and molten- 
metal-proof corrosion nature, and deformation resistance (high temperature strength) and non- 
joining nature are provided in members, such as a resistance welding electrode, and a 
soldering iron chip, a contact tip, and the still cheaper thing is needed for them. It is that to 
which invention of a publication performed amelioration of the reinforcement of chromium 
copper (Cu alloy containing 1 .5 or less % of the weight of Cr), and molten-metal-proof 
corrosion nature to JP,60-39140,B and JR,62-19263,B from this. Moreover, although it is 
developed in order that invention of JP,58-186103,A may improve said property further by 
compound addition of Zr and Fe (0.12-1.2 % of the weight) About the problem of deformation 
by the point consumption and high temperature strength by quality-of-the-material degradation 
in the chip tip at the time of the resistance welding in a galvanized steel sheet or a tinning steel 
plate and the solder corrosion of a soldering iron chip being low, it is not yet improved enough 
and the extensive improvement of a use life is not made. 
[0003] 

[Problem (s) to be Solved by the Invention] This invention possesses the outstanding property 
as these welding electrode and a charge of spidering iroh; chip material, and aims at offering 
the alloy which makes reinforcement jDossible. . ^ ^ - , ' / ' ' • • ^ 
[0004] 

[Means for Solving the Problem] Then, this invention persons examine the optimal component 
of Cu radical alloy for maintaining high conductivity (thermal conductivity) and improving 
sharply molten-metal-proof corrosion nature and high.temperature strength to coincidence to . 
the above-mentioned technical problem. When Zn, Sn, and Sh-Pb are put on Y of a Cu-X-Y 
system component, it is the element repelled due to the interaction parameter in 
thermodynamics, and based on a header and this knowledge, this invention was completed for 
the addition alloy element which is further contributed to high temperature strength greatly and 
which is materialized industrially. That is, it is in the summary of this invention containing Fe:5- 
30 % of the weight, Co:0.0005-1 .0 % of the weight, Ti:0.005-3.5 % of the weight, CrO.5-10 % 
of the weight, and Mo:0.001-1.5 % of the weight, carrying out solution treatment of the alloy 
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with which the remainder consists of an unescapable impurity and Cu at the temperature of 
700-1000 degrees C after the dissolution and casting, and performing aging treatment for 100 - 
1000 minutes at the temperature of 300-650 degrees C after an appropriate time. 
[0005] 

[Function] The reason for limitation of the requirements for a configuration of this invention is 
explained below. In order to acquire high conductivity by this invention, it is so desirable that 
the content of Cu is high, but in order to improve sharply the molten-metal-proof corrosion 
nature and high temperature strength of main properties of this invention, as shown in drawing 
1 , since said effectiveness is not acquired at less than 5 % of the weight, the content of Fe 
makes this a minimum. Moreover, an upper limit will be made into 30 % of the weight because 
conductivity (more than 70%IACS) required for this development ingredient is not acquired, 
therefore if Fe is super-**(ed) 30% of the weight, it will make Fe 5 - 30 % of the weight. 
[0006] In addition, the amount decrement of melting Zn Nakashige in drawing displays the 
weight decrement after being immersed in the 500-degree C melting Zn for 1 hour, after 
carrying out surface grinding of the material which the addition of Cu and Fe was changed and 
was cast to 30mm board thickness by dissolution casting by the coil grinder. Specifying Co to 
0.0005 - 1 .0% of the weight below has little effectiveness to high temperature strength at less 
than 0.0005%, and it is because the effectiveness to high temperature strength is saturated 
with ** upwards 1 .0% of the weight and cost becomes large. Moreover, specifying Ti to 0.005 - 
3.5% of the weight has little effectiveness to conductivity at less than 0.005%, and it is 
because the effectiveness to conductivity is saturated with ** upwards 3.5% of the weight and 
manufacturability, such as casting and cold-working nature, is checked. 
[0007] Moreover, Mo is specified to 0.001 - 1 .5% of the weight for raising molten-metal-proof . 
corrosion nature by the compound effectiveness with Cr, at less than 0.001 % of the weight, 
the effectiveness to molten-metal-proof corrosion nature has few contents of Mo, the 
effectiveness to molten-metal-proof corrosion nature is saturated with ** upwards 1.5% of the 
weight, and cost becomes large. Furthermore, Cr is specified to 5.5 - 13.5% of the weight in Fe 
phase for raising molten-metal-proof corrosion nature by the compound effectiveness with said 
Mo, and at less than 5.5 % of the weight, since the effectiveness to molten-metal-proof 
corrosion nature is saturated upwards and the homogeneity of an organization etc. is degraded 
even if that effectiveness is insufficient and exceeds 13.5 % of the weight, it limits to this range. 

[0008] It is desirable to the improvement of cast structure control, improvement in high 
temperature strength, etc. to add one sort of C or B or two sorts for one sort of Zr, Si, 
aluminum, nickel, Zn, Sn, Nb, P, La, Ce, Y, V, calcium, Be, Mg, or Hf or two sorts or more in 
0.005 - 2% of the weight of the range 0,005 to 8% of the weight furthermore. Fe phase and Cu 
phase containing Cr and Mo of this development technique are important for 6 % of the weight 
and Mo content being 0.005-% of the weight or more abpve-mentioned within the limits; and \ 
adding Si, aluminum, Ti, Zr, La, Ce, Y,.Hfj ,C, B, etc. especially, for control of d hbmo^^^^ i 
organization of the component of Which Qr cohtentjiri Fe; exceeds 0.Q1 '% of jthe Weight; ^Wheri 
obtaining the cast structure minutely distributed byihomogeneity. [ 
[0009] Next, the welding electrode of this invention and the manufacture approach as a charge 
of soldering iron chip material are explained. After casting after dissolving the alloy which has 
the above-mentioned domical entity and performing solution treatment for 10 - 180 minutes in 
a 700-1 000-degree C temperature requirement, surface grinding is carried out as occasion 
demands, and aging treatment for ^ 00 - 1000 minutes is perfomned after an appropriate time in 
a 300-650-degree C temperature requirement. 

[0010] Since the amount of dissolutions of the above-mentioned component before aging 
treatment is increased for the purpose of depositing an addition component minutely, solution 
treatment is performed. Said detailed deposit is performed by aging treatment. Therefore, the 
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combination of this the processing of both is important when acquiring the outstanding 
reinforcement and high conductivity. In addition, since hot rolling of 30 - 95% of rolling 
reduction can be performed in 700-1000 degrees C after casting when adding aluminum in 5 - 
8 % of the weight, and the high range, the cast metal plate of 20-250mm of board thickness 
can be used, and improvement in ******** can be carried out also with a volume and the yield. 
[0011] 
[Example] 

The chemical composition of alloy A-C of the component range of this invention, N-FF, and D- 

M of the component range of comparative is shown in the example 1 . table 1 . 

[0012] 
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[0013] After casting the molten metal which has the chemical composition shown in A-EE of 
Table 1 in a dissolution vacuum ambient atmosphere with high-frequency-induction-heating 
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equipment to the steel plate of 20mm of board thickness with a level continuous casting 
machine; At 1000 degrees C. after [ 20 minutes ] carrying out solution treatment, carry out 
water cooling, and a coil grinder performs surface grinding, and it is processed into a 15mm 
steel plate. After casting similarly the molten metal which has the chemical composition shown 
in table 1 FF about the ingredient which performed aging treatment of 6 hours at 550 degrees C 
after that to the metal plate of 30mm of board thickness, Hot-roll to 15mm of board thickness at 
the temperature of 950 degrees C, and water cooling of the ****** hot-rolling plate is carried 
out. Or after carrying out the same solution treatment and same water cooling as the above, 
aging treatment was performed and the result of having performed ordinary temperature, the 
elevated-temperature (500 degrees C) tension test, the creep-rupture trial, the conductometry 
trial, and Melting Zn and a melting Sn immersion test, respectively was shown in Table 2 about 
the obtained ingredient, respectively. Moreover, about thermal conductivity, it evaluated with 
electrical conductivity from the relation between electrical conductivity and equivalence. 
[0014] In addition, the tension test performed the JISNo. 13 B test piece by the creep-rupture 
trial. That is, the load was changed for this test piece at the temperature of 300 degrees C, that 
fracture life was measured, and the load which serves as a fracture life of 1000 hours from that 
result was searched for as creep-rupture reinforcement. Moreover, conductometry was 
performed by 4 terminal method, further, it removed Sn or Zn which took out the with a 
diameter die length [ 25mm die length of 10mm ] obtained by machining during each 500- 
degree C bath of a Melting [ Zn ] and the 400-degree C melting Sn test piece from each bath 
after being immersed for 1 hour, and adhered to the front face with the hydrochloric acid 50%, 
measured the mass decrement in the state of ******, and evaluated molten-metal-proof 
corrosion nature by Melting Zn and the melting Sn immersion test. Cr copper (0.8-% of the 
weight Cr addition copper alloy) plate of 15mm of board thickness, the Cu-0.09-% of the weight 
Zr-0.58-% of the weight Fe-0. 1 8-% of the weight P alloy plate, and the Cu-6.01 -% of the weight 
Cr-0. 1 7-% of the weight Zr-0.23-% of the weight P alloy plate were further used for front Naka 
as an example of a comparison. 
[0015] 
[Table 2] 
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[0016] 
[Table 3] 
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[0017] Each Cu-Fe alloy of this invention has 70% or more of high conductivity, and a high- 
temperature-strength property, creep-rupture reinforcement, and molten-metal-proof corrosion 
nature were excellent compared with the comparison alloy so that clearly from Tables 2 and 3. 
Moreover, the sample number 9 had poor cold-working nature, and since cast structure was an 
ununiformity, the quality of a sample number 1 3 of a^prodgct was. uneven [ the^s^fjiple | 
number ]. Moreover, since there \A[ere many coptents-of Gp and Moj respectively, sample - -j 
numbers 7 and 1 1 had the high manufacturing posti | :^ | I 1 0 0 0 0 i 
[001 8] Table 4 - this invention Cu;-Fe .alloys A, B, C, N, 0,'i and FF of Table 1 , Cr copper alloy 
of the example of a comparison, and Cu-2-% of the weight aluminum 203 The electrode for ; 
spot welding was created from Ihe alloy, in order to investigate an electrode life, the- ] 
continuation spot welding trial was performed, and the result was shown. Welding materials-ed 
performed spot welding using the welder of rated capacity 25KVA using the melting galvanized 
steel sheet (double-sided plating, amount of superintendent officers 45 g/m2-one side) of 
0.8mm of board thickness by part for welding current 10000A, welding-pressure [ of 250kg ], 
10 cycle weld-time, and 20^RBI/. Evaluation of an electrode life was evaluated with the number 
of RBIs when the diameter of a nugget amounts to below 4t (t: board thickness) every 100 
RBIs. 
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[0020] Furthermore, from the Cu-Fe alloys A, B, C, N, 0, and FF of this invention, and the 
usual Cu alloy, the conic soldering iron chip with an acute point with a diameter of 10mm was 
manufactured, and a chip front face was not processed, but it soldered in 1 cycle 5 seconds 
with the welding pressure of 600g at the chip tip temperature of 450 degrees C, and life test of 
a chip was performed. The result was shown in Table 5. Moreover, the point of deformation 
was remarkable and the judgment of life test of a chip used the count at the time of soldering 
becoming impossible. 
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[0022] 

[Effect of the Invention] The Cu-Fe alloy of this invention has extremely excellent high 
temperature strength and molten-metal-proof corrosion nature from the above result, and when 
it uses for a welding electrode and a soldering iron chip ingredient from excelling in electrical 
conductivity (thermal conductivity), compared with the conventional material, very useful 
effectiveness is brought to a industrial cost cut from a long lasting thing. 
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3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention has high conductivity (thermal conductivity), and relates 
to the welding electrode and the Cu-Fe alloy for a soldering iron chip which were especially 
excellent in molten-metal-proof corrosion nature (resistance to the phenomenon of diffusion of 
the molten metal by the side of solid phase and the solid phase in a liquid phase interface 
arising when molten metal is contacted on an ingredient front face, and degrading the 
ingredient front face by the side of solid phase), and high temperature strength. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, generally, the electrical and electric equipment 
and thermal conductivity are good, and it excels in high temperature strength and molten- 
metal-proof corrosion nature, and deformation resistance (high temperature strength) and non- 
joining nature are provided in members, such as a resistance welding electrode, and a 
soldering iron chip, a contact tip, and the still cheaper thing is needed for them. It is that to 
which invention of a publication performed amelioration of the reinforcement of chromium 
copper (Cu alloy containing 1 .5 or less % of the weight of Cr), and molten-metal-proof 
corrosion nature to JP,60-39140,B and JP,62-19263,B from this. Moreover, although it is 
developed in order that invention of JP,58-186103,A may improve said property further by 
compound addition of Zr and Fe (0.12 - 1 .2 % of the weight) About the problem of deformation 
by the point consumption and high temperature strength by quaiity-of-the-material degradation 
in the chip tip at the time of the resistance welding in a galvanized steel sheet or a tinning steel 
plate and the solder corrosion of a soldering iron chip being low, it is not yet improved enough 
and the extensive improvement of a use life is not made. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The Cu-Fe alloy of this invention has extremely excellent high 
temperature strength and molten-metal-proof corrosion nature from the above result, and when 
it uses for a welding electrode and a soldering iron chip ingredient from excelling in electrical 
conductivity (thermal conductivity), compared with the conventional material, very useful 
effectiveness is brought to a industrial cost cut from a long lasting thing. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention possesses the outstanding property 
as these welding electrode and a charge of soldering iron chip material, and aims at offering 
the alloy which makes reinforcement possible. 
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MEANS 



[Means for Solving the Problem] Then, this invention persons examine the optimal component 
of Cu radical alloy for maintaining high conductivity (thermal conductivity) and improving 
sharply molten-metai-proof corrosion nature and high temperature strength to coincidence to 
the above-mentioned technical problem. When Zn, Sn, and Sn-Pb are put on Y of a Cu-X-Y 
system component, it is the element repelled due to the interaction parameter in 
thermodynamics, and based on a header and this knowledge, this invention was completed for 
the addition alloy element which is further contributed to high temperature strength greatly and 
which is materialized industrially. That is, it is in the summary of this invention containing Fe:5- 
30 % of the weight, Co:0.0005-1.0 % of the weight, Ti:0.005-3.5 % of the weight, Cr:0.5-10 % 
of the weight, and Mo:0.001-1.5 % of the weight, carrying out solution treatment of the alloy 
with which the remainder consists of an unescapable impurity and Cu at the temperature of 
700-1000 degrees C after the dissolution and casting, and performing aging treatment for 100 - 
1000 minutes at the temperature of 300-650 degrees C after an appropriate time. 
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OPERATION 



[Function] The reason for limitation of the requirements for a configuration of this invention is 
explained below. In order to acquire high conductivity by this invention, it is so desirable that 
the content of Cu is high, but in order to improve sharply the molten-metal-proof corrosion 
nature and high temperature strength of main properties of this invention, as shown in drawing 
1 , since said effectiveness is not acquired at less than 5 % of the weight, the content of Fe 
makes this a minimum. Moreover, an upper limit will be made into 30 % of the weight because 
conductivity (more than 70%IACS) required for this development ingredient is not acquired, 
therefore if Fe is super-**(ed) 30% of the weight, it will make Fe 5 - 30 % of the weight. 
[0006] In addition, the amount decrement of melting Zn Nakashige in drawing displays the 
weight decrement after being immersed in the 500-degree C melting Zn for 1 hour, after 
carrying out surface grinding of the material which the addition of Cu and Fe was changed and 
was cast to 30mm board thickness by dissolution casting by the coil grinder. Specifying Co to 
0.0005 - 1 .0% of the weight below has little effectiveness to high temperature strength at less 
than 0.0005%, and it is because the effectiveness to high temperature strength is saturated 
with ** upwards 1 ,0% of the weight and cost becomes large. Moreover, specifying Ti to 0.005 - 
3.5% of the weight has little effectiveness to conductivity at less than 0.005%, and it is 
because the effectiveness to conductivity is saturated with ** upwards 3.5% of the weight and 
manufacturability, such as casting and cold-working nature, is checked. 
[0007] Moreover, Mo is specified to 0.001 - 1.5% of the weight for raising molten-metal-proof 
corrosion nature by the compound effectiveness with Cr, at less than 0.001 % of the weight, 
the effectiveness to molten-metai-proof corrosion nature has few contents of Mo, the 
effectiveness to molten-metal-proof corrosion nature is saturated with ** upwards 1,5% of the 
weight, and cost becomes large. Furthermore, Cr is specified to 5.5 - 13.5% of the weight in Fe 
phase for raising molten-metal-proof corrosion nature by the compound effectiveness with said 
Mo, and at less than 5.5 % of the weight, since the effectiveness to molten-metal-proof 
corrosion nature is saturated upwards and the homogeneity of an organization etc. is degraded 
even if that effectiveness is insufficient and exceeds 13:5 % of the weight, it limits to this range. 

[0008] It is desirable to the improvement of cast structure control, improvement in high 
temperature strength, etc. to add one sort of C or B or two sorts for one sort of Zr, Si, 
aluminum, nickel, Zn, Sn, Nb, P, La, Ce, Y, V, calcium, Be, Mg, or Hf ortwo sorts or more in 
0.005 - 2% of the weight of the range 0.005 to 8% of the weight furthermore. Fe phase and Cu 
phase containing Cr and Mo of this development technique are important for 6 % of the weight 
and Mo content being 0.005-% of the weight or more above-mentioned within the limits, and 
adding Si, aluminum, Ti, Zr, La, Ce, Y, Hf, C, B, etc. especially, for control of a homogeneity 
organization of the component of which Cr content in Fe exceeds 0.01 % of the weight, when 
obtaining the cast structure minutely distributed by homogeneity. 

[0009] Next, the welding electrode of this invention and the manufacture approach as a charge 
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of soldering iron chip material are explained. After casting after dissolving the alloy which has 
. the above-mentioned chemical entity and performing solution treatment for 10 - 180 minutes in 
a 700-1 000-degree C temperature requirement, surface grinding is carried out as occasion 
demands, and aging treatment for 100 - 1000 minutes is performed after an appropriate time in 
a 300-650-degree C temperature requirement. 

[0010] Since the amount of dissolutions of the above-mentioned component before aging 
treatment is increased for the purpose of depositing an addition component minutely, solution 
treatment is peri'ormed. Said detailed deposit is peri'ormed by aging treatment. Therefore, the 
combination of this the processing of both is important when acquiring the outstanding 
reinforcement and high conductivity. In addition, since hot rolling of 30 - 95% of rolling 
reduction can be performed in 700-1000 degrees C after casting when adding aluminum in 5 - 
8 % of the weight, and the high range, the cast metal plate of 20-250mm of board thickness 
can be used, and improvement in ******** can be carried out also with a volume and the yield. 
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EXAMPLE 



[Example] 

The chemical composition of alloy A-C of the component range of this invention, N-FF, and D- 
M of the component range of comparative is shown in the example 1 . table 1 . 
[0012] 
[Table 1] 
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vU 


Fp 
r c 


Cr 


Ti 


Co 


Mo 




lOOCr/Fe 
(%) 


A 


Balance 


6.5 


0.6 


1.0 


0.001 


0.01 




9.2 


B 


Balance 


12.3 


1.3 


0-8 


0.002 


0.03 




10.6 


C 


Balance 


25.5 


2.1 


0.3 


0.001 


0.01 




a2 


* D 


Balance 


4.5 


0.6 


0.5 


0.003 


0.02 




13.3 


* B 


Balance 


35.5 


3.8 


0.5 


0.002 


0.02 




10.7 


t F 


Balance 


12.3 


1.5 


0.5 


0.0002 


0.01 




12.2 


* G 


Balance 


12.5 


1.5 


0.5 


1.21 


0.02 




12.0 


* H 


Balance 


12.3 


1.5 


0.007 


0.002 


0.02 




12,2 


* I 


Balance 


12.5 


1.5 


3.8 


0,003 


0.01 




12.0 


* J 


Balance 


12.6 


1.3 


0.2 


0.002 


0.0005 




10.3 


* K 


Balance 


12.3 


1.5 


0.5 


0.002 


1.65 




12-2 


* L 


Balance 


12.3 


0.65 


0.5 


0.003 


0.02 


• 


5.3 


*M 


Balance 


12.5 


2.1 


0.5 


0.002 


0.02 




17.0 


N 


Balance 


12.5 


1.5 


0.5 


0.002 


0.02 


Zr:0.35 


12.0 


0 


Balance 


12.6 


1.2 


0.5 


0.002 


0.01 


81:0.15 


9.5 


P 


Balance 


12.6 


1.5 


0.3 


0.002 


a 01 


Al:1.02 


11.9 


Q 


Balance 


12.3 


1.5 


0.3 


0.003 


0.02 


Ni:0.63 


12.2 


R 


Balance 


12.5 


1.5 


0.3 


0.002 


0.01 


Zn:0.35 


12.0 


S 


Balance 


12.6 


1.3 


0.5 


0.003 


0.01 


Sn:0.30 


10.3 


T 


Balance 


12.3 


1.5 


0.5 


0.003 


0.01 


Nb:0.50 


12.2 


U 


Balance 


12.3 


1.5 


0.5 


0.002 


0.02 


P:0.75 


12.2 


V 


Balance 


12.6 


1.5 


0.5 


0.002 


0.02 


La: 0.80 


11.9 


w 


Balance 


12.5 


1.2 


0.5 


0.002 


0.01 


Ce:0.68 


9.6 


X 


Balance 


12.3 


1.5 


0.3 


0.001 


0.02 


Y:0. 72 


12.2 


Y 


Balance 


12.3 


1.3 


0.5 


0.002 


0.01 


V:0.63 


10.6 


Z 


Balance 


12.3 


1.5 


0.3 


0.002 


0.02 


Ca:1.05 


12.2 


AA 


Balance 


12.3 


1.3 


0.5 


0.002 


0.02 


Beta 67 


10.6 


BB 


Balance 


12.3 


1.5 


0.5 


0.003 


0.01 


Mg:0.53 


12.2 


CC 


Balance 


12.3 


1.5 


0.3 


0.002 


0.02 


Hf:0.21 


12.2 


DD 


Balance 


12.3 


1.5 


0.5 


0.002 


0.02 


C:0.32 


12.2 


EE 


Balance 


12.3 


1.5 


0.5 


0.002 


0.01 


B:0.002 


12.2 


FF 


Balance 


12.5 


1.0 


0.3 


0.002 


0.01 


AI:a02 


12.5 



[0013] After casting the molten metal which has the chemical composition shown in A-EE of 
Table 1 in a dissolution vacuum ambient atmosphere with high-frequency-induction-heating 
equipment to the steel plate of 20mm of board thickness with a level continuous casting 
machine, At 1000 degrees C, after [ 20 minutes ] carrying out solution treatment, carry out 
water cooling, and a coil grinder performs surface grinding, and it is processed into a 15mm 
steel plate. After casting similarly the molten metal which has the chemical composition shown 
in table 1 FF about the ingredient which performed aging treatment of 6 hours at 550 degrees C 
after that to the metal plate of 30mm of board thickness. Hot-roll to 15mm of board thickness at 
the temperature of 950 degrees C, and water cooling of the ****** hot-rolling plate is carried 
out. Or after carrying out the same solution treatment and same water cooling as the above, 
aging treatment was performed and the result of having performed ordinary temperature, the 
elevated-temperature (500 degrees C) tension test, the creep-rupture trial, the conductometry 
trial, and Melting Zn and a melting Sn immersion test, respectively was shown in Table 2 about 
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the obtained ingredient, respectively. Moreover, about thermal conductivity, it evaluated with 
electrical conductivity from the relation between electrical conductivity and equivalence. 
[0014] In addition, the tension test performed the JISNo. 13 B test piece by the creep-mpture 
trial. That is, the load was changed for this test piece at the temperature of 300 degrees C, that 
fracture life was measured, and the load which serves as a fracture life of 1000 hours from that 
result was searched for as creep-rupture reinforcement. Moreover, conductometry was 
performed by 4 terminal method, further, it removed Sn or Zn which took out the with a 
diameter die length [ 25mm die length of 10mm ] obtained by machining during each 500- 
degree C bath of a Melting [ Zn ] and the 400-degree C melting Sn test piece from each bath 
after being immersed for 1 hour, and adhered to the front face with the hydrochloric acid 50%, 
measured the mass decrement in the state of and evaluated molten-metal-proof 
corrosion nature by Melting Zn and the melting Sn immersion test. Cr copper (0,8-% of the 
weight Cr addition copper alloy) plate of 15mm of board thickness, the Cu-0.09-% of the weight 
Zr-0.58-% of the weight Fe-0.18-% of the weight P alloy plate, and the Cu-6.0l-% of the weight 
Cr-0.17-% of the weight Zr-0.23-% of the weight P alloy plate were further used for front Naka 
as an example of a comparison. 
[0015] 
[Table 2] 
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m 
m 








# If 
i%) 




XIACS 






500°C 


^£ 


500°C 


Zn 


Sn 


1 
1 


A 

A 




82 


82 


23 


23 


SR 


86 


0.28 


0.10 


9 


D 




88 


88 


22 


22 




82 


0.23 


0.07 


Q 

o 


r 
\j 




90 


90 


20 


20 


yjo 


79 


0.13 


0.05 


t A 


u 




65 


63 


23 


23 




ou 


0.32 


0.26 




u 

Vi 




102 


102 


22 


22 






0.23 


0.07 


i P 
? D 


V 

r 




73 


52 


20 


20 




73 


0.13 


0.05 


i 7 


n 
u 




88 


88 


23 


23 


S7 


75 


0.22 


0.07 




n 




80 


80 


22 


22 






0.23 


0.06 


t Q 


T 

1 




80 


80 


23 


23 


S7 


RR 


0.23 


0.07 


tin 


J 




80 


80 


22 


22 


JO 


RO 


0.32 


0.28 


ill 

til 


u 

fV 




80 


80 


20 


20 




R? 


0.23 


0.07 




T 
u 




80 


80 


23 


23 




81 


0.38 


0.27 




M 

in. 




80 


80 


22 


22 


58 


82 


0.22 


0.06 








81 


81 


23 


23 


oo 


R1 
ox 


0.22 


0.07 




n 
u 




82 


82 


22 


22 


P57 

Ox 


R? 
o& 


0.23 


0.07 


ID 


p 
r 




83 


83 


20 


20 


uo 


R1 

01 


0.23 


0.07 


17 

X 1 


0 




80 


80 


23 


23 


S7 


82 


0.22 


0.07 


18 


R 




81 


81 


22 


22 


56 


81 


0.23 


0.06 


19 


S 




82 


82 


23 


23 


58 


82 


0.23 


0.07 


20 


T 




83 


83 


22 


22 


57 


81 


0.22 


0.07 
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m 










nf-,iAr 

vkgi/nin ; 


XIACS 


M(g) 




500"C 




500°C 


Zo 


Sn 


21 


IT 
(J 




82 


82 


20 


20 


Do 




0.23 


0.07 


22 


1 f 

V 




82 


82 


23 


23 


5/ 


01 
01 


0.23 


0.07 


23 


III 




83 


83 


22 


22 


DO 




0.22 


0.06 


24 


X 




83 


83 


23 


23 


bo 


01 

ol 


0.23 


0.07 


I'll— 
25 


■ r 

y 




80 


80 


22 


22 


DO 


00 
QC 


0.23 


0.07 


26 


z 




81 


81 


20 


20 


bo 


01 

ol 


0.23 


0.06 


27 


AA 




82 


82 


23 


23 


D( 




0.23 


0.07 


28 


nn 

BB 




83 


83 


22 


22 


bo 


Q1 

ol 


0.23 


0.07 


29 


CC 




82 


82 


23 


23 


0/ 


09 


0.23 


0.07 


30 


DD 




82 


82 


22 


22 


DD 


09 
OL 


0.23 


0.07 


31 


BB 




83 


83 


22 


22 


58 


81 


0.23 


0.06 


32 


FF 




86 


86 


23 


23 


bo 


7Q 

/o 


0.20 


0.06 


zm 


mm 


45.0 


20.0 


23 


6.0 


16 


81 


3.52 


5.15 


Cu-6Cr- 
0. 17Zr- 
0.23P 




65.0 


35.0 


18 


17.0 


42 


62 


0.43 


0.26 


Cu-0. 09Zr 
-0.58Fe- 
0.18P 


mm 


68.0 


38.0 


20 


lao 


48 


82 


0.52 


0,36 



[001 7] Each Cu-Fe alloy of this invention has 70% or more of high conductivity, and a high- 
temperature-strength property, creep-rupture reinforcement, and mqlten-cnetal-proof corrosion 
nature were excellent compared v^ith the corfiparison alloy^o that clearly from Tables 2 and 3. 
Moreover, the sample number 9 had poor cold-working nature, and since cast structure was an 
ununiformity, the quality of a sample nurpber 1 3: of a product. was urieven [ the sample 
number ]. Moreover, since there were many contents of Co and Mo Irespectively, sample i 
numbers 7 and 11 had the high manufacturing ciost.-^ r i ; i ■ { • L v ^ 0 0 j 
[0018] Table 4 -this invention Cu^Fe alloys A, B, C; N, O, and FF of Table 1, Cr copper alloy 1 
of the example of a comparison, afjid Cu-2-% of the weight jaluminum 203 The electrode for j 
spot welding was created from the;ailoy, in order to investigate an electrode Ijfe, the j 
continuation spot welding trial was -performed, and the result was shbwn. Welding materials-ed 
performed spot welding using the welder of rated capacity 25K\/A using the melting galvanized 
steel sheet (double-sided plating, amount of superintendent officers 45 g/m2-one side) of 
0.8mm of board thickness by part for welding current 10000A, welding-pressure [ of 250kg ], 
10 cycle weld-time, and 20-RBIA Evaluation of an electrode life was evaluated with the number 
of RBIs when the diameter of a nugget amounts to below 4t (t: board thickness) every 100 
RBIs. 
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[0019] 
(Table 41 


mm 








33 


A 




7 8 0 0 


34 


B 




8 2 0 0 


3 5 


C 




8 5 0 0 


3 6 


N 


* ^ Bfl 


8 7 0 0 


3 7 


0 


W 


8 6 0 0 


3 8 


FF 




8 6 0 0 


C r m 




12 0 0 


Cu-AU Oa 




3 2 0 0 



[0020] Furthermore, from the Cu-Fe alloys A, B, C, N, 0, and FF of this invention, and the 
usual Cu alloy, the conic soldering iron chip with an acute point with a diameter of 10mm was 
manufactured, and a chip front face was not processed, but it soldered in 1 cycle 5 seconds 
with the welding pressure of 600g at the chip tip temperature of 450 degrees C, and life test of 
a chip was performed. The result was shown in Table 5. Moreover, the point of deformation 
was remarkable and the judgment of life test of a chip used the count at the time of soldering 
becoming impossible. 



[0021] 
[Table 5] 










3 9 


A 




8 0 0 0 0 


4 0 


B 




8 5 0 0 0 


4 1 


C 


* |g Bfl 


10 0 0 0 0 


4 2 


N 




120000 


4 3 


0 




10 0 0 0 0 


44 


FF 




110 0 0 0 


C u 




3 5 0 0 


Cu-6Cr-0. 17Zr-0. 23P 




3 0 0 0 0 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the relation between Fe content, molten-metal-proof 
corrosion resistance, and conductivity. 
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DRAWINGS 



[Drawing 1] 
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